Summary. The luminal epithelium of the mouse uterus was removed simply and rapidly by opening the uterine horns longitudinally and 'vortexing' them in buffer with glass balls. This procedure, which requires no specialized apparatus, was developed for use with uteri in different hormonal states, and 2 uterine horns/tube, 5 glass balls and vortexing for 2 min are suggested for routine use. Under these conditions, 79\p=n-\100%of the cells were removed, yielding epithelial fractions of 65\p=n-\90% purity. The suspension of cell constituents recovered contained intact nuclei which could be further purified. Extensive histological examination demonstrated that the other uterine tissues were minimally damaged.
Introduction
An understanding of the processes regulating ovum implantation requires detailed knowledge of the hormonal modulation of the metabolism of the uterine luminal epithelium. Such knowledge is unlikely to come from studies of whole uteri, since the luminal epithelium usually constitutes only a minor fraction of the uterine tissues (Martin, Finn & Trinder, 1973) , most of which respond differently to hormonal stimuli (Martin & Finn, 1968) .
The uterine epithelium consists of only a single layer of cells and therefore gentle procedures are required to remove it without damaging the stroma. Previous methods have involved scraping the luminal surface with a razor blade, glass rod (Alberga & Baulieu, 1968) or dental lancet (Lee, 1973) , pressing the uterine horns between glass plates (King & Gordon, 1966; Heald, Govan & O'Grady, 1975) and shearing the opened uteri in a Potter-Elvehjem homogenizer (Smith, Martin, King & Vertes, 1970) . However, little attention seems to have been directed towards the development of a method suitable for uteri in different hormonal states, or to the estimation of the extent of epithelial cell removal or the purity of the resultant epithelial fraction. Smith et al (1970) and Pollard & Martin (1975) , by selectively labelling either the epithelium or the stroma with [3H]thymidine, reported that 75-85% and 80-100% respectively of nuclei in the epithelial fractions were derived from the luminal epithelium.
The methods of Smith et al (1970) and Lee (1973) Hill & Whatley (1975) , using calf thymus DNA (Sigma) as standard.
Preparation of nuclei from the epithelialfraction A nuclear pellet was prepared by centrifuging the epithelial fraction at 800 gav for 10 min at 4°C; in some cases, centrifugation was preceded by homogenization in a Potter-Elvehjem teflon-glass homogenizer. In some experiments, the nuclear pellet was resuspended in a solution of 2 M-sucrose and 3 mM-CaCl2 and centrifuged at 50 000 gav for 30 min.
Microscopic examination
For light microscopy, each uterine horn was pinned to a uniform length of 2-5 cm in Bouin's fixative; 5 pm paraffin-wax sections were cut from the mid-region and stained with Cole's haematoxylin and eosin. The percentage of luminal epithelial cells which had been removed by vortexing was estimated by a second operator who scored the sections 'blind'.
Sections for transmission electron microscopy were prepared from 'residual' uteri and nuclear pellets which were fixed in 2-5% glutaraldehyde in PBS, post-fixed in 1% osmium tetroxide and stained in 0-5% uranyl acetate. For scanning electron microscopy, 'residual' uteri were prepared as described by Kelley, Dekker & Bluemink (1974) After removal of the epithelium, the basement membrane remained intact (PI. 1, Fig. 3 ), endothelial cells were intact and the superficial stromal cells, whilst somewhat damaged, still contained whole nuclei. In contrast, when the epithelium was removed in a solution of 10 mM-Tris-HC1 (pH 7-4) plus 1 mM-EDTA (instead of PBS), the stromal nuclei were also ruptured (PI. 1, Fig. 4) .
Examination of the entire uterine luminal surface indicated that the epithelium was removed from the whole surface, and not simply from discrete areas (PL 1, Fig. 5) . The micrograph illus¬ trated shows two small tears in the basement membrane, demonstrating the ease with which such areas may be recognized; in only one other case was such damage observed.
Epithelial nuclear fraction. The use of several different solutions during vortexing did not alter the extent of epithelial cell removal. However, the most satisfactory nuclear preparations (PI. 1, Fig. 6 ) were obtained when 0-25 M-sucrose, 3 mM-CaCl2 and 0-7% (v/v) Nonidet P40 (BDH, Poole, Dorset) was used as the buffer. The DNA content of nuclei prepared in this manner (from Group C) was 6-2 + 0-61 (s.e.m.) pg/nucleus. This is close to the value of 6-4 pg/nucleus obtained by averaging several estimates in the literature (Shapiro, 1973) (1970) and Pollard & Martin (1975) respectively (see 'Introduction').
Extensive histological examination demonstrated that the basement membrane remained intact, suggesting that any contamination of the epithelial fraction by insoluble components originates from the cut edges of the uteri, and not by rupture of the stromal surface. This problem is common to all epithelial separation methods, as is that of contamination by soluble material from the other tissues. However, vortexing does not produce the gross stromal damage that is seen in histological sections after scraping or shearing the uteri.
The epithelial fraction described in the present report consists of a suspension of intact nuclei together with the remaining epithelial cell constituents. However, the cell nucleus plays a major role in the induction of the response to steroid hormones (Chan & O'Malley, 1976) , and the present study was therefore extended to the purification of nuclei from the epithelial fraction. The composition of the solution used for the removal of the epithelium was shown to be critical for both the integrity of the nuclei and the purity of the final nuclear pellet.
The epithelial separation procedure is therefore relatively quick and simple, requires no specialized apparatus and gives reproducible results between different operators during routine use in this laboratory. The method can be successfully used to remove the epithelium from uteri of animals undergoing a variety of hormone treatments, and it should therefore prove useful for studies of hormone-induced changes occurring at the molecular level in the uterine tissues.
